Introduction
Black holes are one of the weirdest things in the universe and the focus of attention a lot and let us remove some ambiguity from them.
What is it? How does it consist? And how do they look?
Black holes
Many of the myths and stories about the black holes have been woven, many of them forever Hollywood, and their television and film images as tunnels to travel through time to another dimension, as well as a cosmic universe that swallows everything on the horizon and much more. But the truth is that the black holes are just the "evolutionary endpoint of the massive stars." However, this simple interpretation does not remove the black holes from its ambiguity, nor makes it an easy material to understand and study.
That's what makes the Sun and other stars round is the balance between gravitational force that tries to make the star collapses focused area, and force feed gases that works from the inside out, and thus resistant to breakdown the force of gravity. So, the two forces working in opposite directions which makes equilibrium star pie as a balloon.
But this situation forever, the deceleration of the Mag release gases that works from the inside out from so-called nuclear fusion in the stars. For example, integrate Hydrogen ) atoms in the Sun and generates Atom Helium and some other particles in addition to thermal energy in sunlight that enjoy summers:).And with high temperature stars are merging more and more atoms heavier elements problem, heavier than Hydrogen into Helium to Carbon , Neon , Oxygen , Silicon , finally into Iron , making the star resembles onion as in the adjacent figure. [6] [7] Evolution of the star from his birth to his death if its mass is equal to 1.4 
from Sun or less
But when the Iron reaches the star to a standstill, it cannot incorporate iron after more atoms, thus gravitational force will begin to work on the star's collapse violently. And at this stage depends on the star to reduce weight or mass, or reach a disaster, just like humans! If the star's mass is less than or equal to 1.4 from the mass of the Sun, "it called -The Chandrasekhar limit‖, stellar collapse towards the Center will stop by a mechanism called -Electron degeneracy pressure‖, which comes from quantum mechanics, specifically the principle of Pauli exclusion. This principle stipulates that the electrons in the atom what she can't take the four quantum numbers. In other words, not can apply one big wave."Can this process occurs only for the particle are elementary particles called, at absolute zero all apply some particle in one big wave and curious! This process is called Bose-Einstein ". [6] gravity. The answer is that gravity doesn't work the way you probably think it does.
The most common way to think of gravity is as a force between two masses. For example, the Earth exerts a gravitational force on the Moon, and the Moon pulls back on the Earth in return. This -force model‖ of gravity is what Newton used to develop his law of universal gravity, which stood as the definite theory of gravity until the early 1900s and is still used to this day. But built into this model of gravity are some assumptions that we can explore by playing the -What if?‖ [8] Suppose we had a universe with a single mass. Imagine empty space extending as far as you like, with a single mass in the center (which we'll call Adam). Would such a mass have gravity? If gravity is a force of one object on another object, then the answer would be no. There's no other mass for Bob to pull on, so there's no gravitational force. If we add another mass to our universe (call this one Asia), then Adam and Asia would each exert a force on each other, and gravity would exist. But gravity would only exist between Adam and Asia, and nowhere else in our empty universe. [8] One of the problems with this force model is that it requires masses to exert forces on other masses across empty space. This "action at a distance" problem was resolved in part by Pierre-Simon Laplace in the early 1800s. His idea was that a mass must reach out to other masses with some kind of energy, which he called a field. Other masses would sense this field as a force acting upon them. So, if we again imagine our Adam mass in a lonely universe, we would say that Adam has a gravitational field surrounding it, even if there were no other masses in the universe. This eliminates the need for action-at-a-distance, because when we put Asia into the universe, it simply detects whatever gravitational field is at its location and experiences a force. We know the gravitational field is due to Adam some distance away, but Asia simply knows there is a gravitational field at its location. [8] Both the force model and field model of Newtonian gravity give the same predictions, so experimentally there's no real way to distinguish one from the other. However, fields are often an easier concept to work with mathematically, and fields are also used to describe things like electricity and magnetism, so we generally think of Newtonian gravity as a field. [8] If the speed of gravity was finite, it would create gravitational waves.
But this raises another question. Suppose in our Adam and Asia universe we suddenly shift Adam's position. How long will it take for Asia to recognize the change? In other words, if we change the position of Asia, at what speed does the change propagate through the gravitational field? When Laplace looked at this idea he found that changes in a gravitational field had to happen instantly.
The -speed of gravity‖ would have to be infinite. For example, if gravity travelled at the speed of light, the Earth would try to orbit the point where the Sun was 8.3 minutes ago (the time it takes light to travel from the Sun to Earth). As a result, Earth's orbit would become unstable over time. [8] At the time, the idea of gravity acting at infinite speed wasn't seen as a problem. In fact, it was used as an argument against alternative gravity ideas proposed at the time. But wait a minute, how can a gravitational field have a finite speed and act instantly at the same time? A gravitational field can't, but in general relativity gravity is not an energy field. [8] Since long before Newton, it was generally assumed that objects and energy fields interacted in space at particular times. In this way, space and time can be seen as a background against which things happen. Space and time were seen as a cosmic grid against which anything could be measured. In developing special relativity, Einstein found that space and time couldn't be an absolute background. In Newton's view, two events seen to occur at the same time will be seen to be simultaneous for all observers. But Einstein found that the constancy of light required this concept of -now‖ to be relative. Different observers moving at different speeds will disagree on the order of events.
Rather than a fixed background, space and time is a relation between events that depends upon where and when the observer is. [8] The distortion of space and time near earth. Credit: christopher vitale
This principle carried forward into Einstein's theory of gravity. In general relativity gravity is not an energy field. Instead, mass distorts the relations between space and time.
If we go back to our earlier example, if we place mass Adam in an empty universe, the relations of space and time around it is distorted. When we place mass Asia nearby, the distortion of Spacetime around it means that moves toward mass Adam. It looks as if Asia is being pulled toward Adam by a force, but it's actually due to the fact that Spacetime is distorted. [8] As Physicist John Wheeler once said, -SpaceTime tells matter how to move; matter tells SpaceTime how to curve.‖ This is how gravity can seem to act instantly while gravitational waves seem to travel at the speed of light. Gravity isn't something that travels through space and time.
Gravity is space and time. [8] A black hole is an extreme distortion of space and time due to a very dense mass. Such a Spacetime distortion can prevent light and matter from ever escaping. But the Spacetime distortion is also gravity. It doesn't need to escape the black hole, because it is the black hole. [8] That's the thing about science. Sometimes a simple question will pull you toward an unexpected answer.
In a black hole, space becomes infinitely curved (Credit: Henning Dalhoff/SPL)
Mathematical equations of gravity

Gravity in classical mechanics
Newton's law of universal gravitation is every point mass attracts every single other point mass by a force pointing along the line intersecting both points. The force is proportional to the product of the two masses and inversely proportional to the square of the distance between them: 
Gravity in modern physics
Einstein field equations The Einstein field equations (EFE) may be written in the form:
where is the Ricci curvature tensor, R is the scalar curvature, is the metric tensor, Λ is the cosmological constant, G is Newton's gravitational constant, c is the speed of light in vacuum, and is the stress-energy tensor. [9] The EFE is a tensor equation relating a set of symmetric 4×4 tensors. Each tensor has 10 independent components. The four Bianchi identities reduce the number of independent equations from 10 to 6, leaving the metric with four gauge fixing degrees of freedom, which correspond to the freedom to choose a coordinate system. [9] Although the Einstein field equations were initially formulated in the context of a four-dimensional theory, some theorists have explored their consequences in n dimensions. The equations in contexts outside of general relativity are still referred to as the Einstein field equations. The vacuum field equations (obtained when T is identically zero) define Einstein manifolds. [9] Einstein's theory of general relativity predicted that the space-time around Earth would be not only warped but also twisted by the planet's rotation. Gravity Probe B showed this to be correct.
Credit: NASA
Despite the simple appearance of the equations they are actually quite complicated. Given a specified distribution of matter and energy in the form of a stress-energy tensor, the EFE are understood to be equations for the metric tensor , as both the Ricci tensor and scalar curvature depend on the metric in a complicated nonlinear manner. In fact, when fully written out, the EFE are a system of ten coupled, nonlinear, hyperbolic-elliptic partial differential equations. [9] Despite the simple appearance of the equations they are actually quite complicated. Given a specified distribution of matter and energy in the form of a stress-energy tensor, the EFE are understood to be equations for the metric tensor , as both the Ricci tensor and scalar curvature depend on the metric in a complicated nonlinear manner. In fact, when fully written out, the EFE are a system of ten coupled, nonlinear, hyperbolic-elliptic partial differential equations. [9] One can write the EFE in a more compact form by defining the Einstein tensor which is a symmetric second-rank tensor that is a function of the metric. The EFE can then be written as Using geometrized units where G = c = 1, this can be rewritten as
The expression on the left represents the curvature of spacetime as determined by the metric; the expression on the right represents the matter/energy content of spacetime. The EFE can then be interpreted as a set of equations dictating how matter/energy determines the curvature of spacetime. [10] These equations, together with the geodesic equation, which dictates how freely-falling matter moves through space-time, The sign of the (very small) cosmological term would change in both these versions, if the (+ − − −) metric sign convention is used rather than the MTW (− + + +) metric sign convention adopted here.
[10]
Equivalent formulations
Taking the trace with respect to the metric of both sides of the EFE one gets
Where D is the space time dimension.
This expression can be rewritten as If one adds times this to the EFE, one gets the following equivalent "trace-reversed" form For example, in D = 4 dimensions this reduces to Reversing the trace again would restore the original EFE. The trace-reversed form may be more convenient in some cases (for example, when one is interested in weak-field limit and can replace in the expression on the right with the Minkowski metric without significant loss of accuracy). [11] 
The cosmological constant
Einstein modified his original field equations to include a cosmological constant term Λ proportional to the metric Since Λ is constant, the energy conservation law is unaffected.
The cosmological constant term was originally introduced by Einstein to allow for a universe that is not expanding or contracting. This effort was unsuccessful because:  The universe described by this theory was unstable, and  Observations by edwin hubble confirmed that our universe is expanding.
So, Einstein abandoned Λ, calling it the "biggest blunder [he] ever made".
Despite Einstein's motivation for introducing the cosmological constant term, there is nothing inconsistent with the presence of such a term in the equations.
For many years the cosmological constant was almost universally considered to be 0. However, recent improved astronomical techniques have found that a positive value of Λ is needed to explain the accelerating universe. Einstein thought of the cosmological constant as an independent parameter, but its term in the field equation can also be moved algebraically to the other side, written as part of the stress-energy tensor:
The resulting vacuum energy density is constant and given by
The existence of a cosmological constant is thus equivalent to the existence of a non-zero vacuum energy. Thus, the terms "cosmological constant" and "vacuum energy" are now used interchangeably in general relativity.
[11]
Vacuum field equations
If the energy-momentum tensor is zero in the region under consideration, then the field equations are also referred to as the vacuum field equations. By setting = 0 in the trace-reversed field equations, the vacuum equations can be written as Manifolds with a vanishing Ricci tensor, = 0, are referred to as Ricci-flat manifolds and manifolds with a Ricci tensor proportional to the metric as Einstein manifolds. [10] 
Solutions
The solutions of the Einstein field equations are metrics of spacetime. These metrics describe the structure of the spacetime including the inertial motion of objects in the spacetime. As the field equations are non-linear, they cannot always be completely solved (i.e. without making approximations). Licensed Under Creative Commons Attribution CC BY theoretical model of a binary star system, for example). However, approximations are usually made in these cases. These are commonly referred to as post-Newtonian approximations. Even so, there are numerous cases where the field equations have been solved completely, and those are called exact solutions. [10] The study of exact solutions of Einstein's field equations is one of the activities of cosmology. It leads to the prediction of black holes and to different models of evolution of the universe. [10] One can also discover new solutions of the Einstein field equations via the method of orthonormal frames as pioneered by Ellis and MacCallum. In this approach, the Einstein field equations are reduced to a set of coupled, nonlinear, ordinary differential equations. As discussed by Hsu and Wainwright, self-similar solutions to the Einstein field equations are fixed points of the resulting dynamical system. New solutions have been discovered using these methods by LeBlanc and Kohli and Haslam.
Schwarzschild radius
Anything can be turned into a black hole using this equation.
The following 
Karl Schwarzschild Radius Proof
As we know Schwarzschild equation represents the radius of a body of a certain mass, to which if decreased, makes it a black hole. We know the formula for escape velocity. That is:
and since
replacing F with where with implies Therefore Where R is the Schwarzschild Radius. c is speed of electromagnetic wave through vacuum. G is the gravitational constant. M is mass of the body.
[12]
Black hole classification by Schwarzschild radius
Any object whose radius is smaller than its Schwarzschild radius is called a black hole. The surface at the Schwarzschild radius acts as an event horizon in a nonrotating body (a rotating black hole operates slightly differently). Neither light nor particles can escape through this surface from the region inside, hence the name "black hole".
Black holes can be classified based on their Schwarzschild radius, or equivalently, by their density. As the radius is linearly related to mass, while the enclosed volume corresponds to the third power of the radius, small black holes are therefore much more dense than large ones. The volume enclosed in the event horizon of the most massive black holes has an average density lower than main sequence stars. [14] (Note that a black hole is a spherical region in space that surrounds the singularity at its center; it is not the singularity itself.) With that in mind, the average density of a supermassive black hole can be less than the density of water.
The Schwarzschild radius of a body is proportional to its mass and therefore to its volume, assuming that the body has a constant mass-density. In contrast, the physical radius of the body is proportional to the cube root of its volume. Therefore, as the body accumulates matter at a given fixed density (in this example, 103 kg/m3, the density of water), its Schwarzschild radius will increase more quickly than its physical radius. When a body of this density has grown to around 136 million solar masses (1.36 × 108) M☉, its physical radius would be overtaken by its Schwarzschild radius, and thus it would form a supermassive black hole. [14] It is thought that supermassive black holes like these do not form immediately from the singular collapse of a cluster of stars. Instead they may begin life as smaller, stellar-sized black holes and grow larger by the accretion of matter, or even of other black holes
The Schwarzschild radius of the supermassive black hole at the Galactic Center would be approximately 13.3 million kilometers.
[14]
Stellar black hole
Stellar black holes have much greater densities than supermassive black holes. If one accumulates matter at nuclear density (the density of the nucleus of an atom, about 1018 kg/m3; neutron stars also reach this density), such an accumulation would fall within its own Schwarzschild radius at about 3 M☉ and thus would be a stellar black hole. [14] 
Primordial black hole
A small mass has an extremely small Schwarzschild radius. A mass similar to Mount Everest has a Schwarzschild radius much smaller than a nanometer Its average density at that size would be so high that no known mechanism could form such extremely compact objects. Such black holes might possibly be formed in an early stage of the evolution of the universe, just after the Big Bang, when densities were extremely high. Therefore, these hypothetical miniature black holes are called primordial black holes. [14] 6. If we can't see it, how do we know it exists?
Since black holes are small asterisk-only a few or tens of kilometers in diameter-and as the light that allows us to see her he can't escape, it would be difficult (if not impossible) to see the black hole is moving in space alone through the visible spectrum. [15] However, if a black hole through a cloud of matter-(the Interstellar medium ISM), or near normal "Star" else, then for the black hole to see article above it to be pulled towards the black hole, so you gain kinetic energy heats up, push through strong Medea. The rise in temperature causes the ionization of atoms, and when the temperature of the atoms to a few million Kelvin, emit rays (X-rays). Ray is sent into space before you cross Schwarzschild radius and marvel at the Central and unique that we can see that ray emission. [15] Binary x-ray sources are our contacts to find strong candidates to be black holes.
The star represents utilities (Companion Star) ideal source for the fallen material inside a black hole, as it allowed binary calculating mass black hole candidate as a crime. When you create the cluster, we can determine if a neutron star or a black hole candidate, note that neutron stars have always equivalent to approximately 1.5 blocks from the mass of the Sun. [15] Another sign of a black hole, are the random fluctuations in x version. Don't drop the article fallen into the black hole at a steady rate, but fall more heavily in intermittently, causing a marked difference in emission intensity rays. In addition, if the source of rays of a binary system we see it from a certain angle, the ray's pork chops will periodically, with obscure provenance by star facilities. When searching for a candidate black hole, all these things are taken into consideration. [15] Many satellites scan the sky scanned in search of x-ray sources that may be a candidate as a black hole. Cygnus is (Cygnus X-1) the oldest candidate to be a black hole that was known, is highly variable and starts emitting rays, where flushing a hundred times per second (no offence to that glow faster than the time required to move the light through it, if we know that light moves 300, 000 kilometers speed per second). [15] radius this offence is equal to a quarter of radius land, so the region emitting rays on Cygnus is quite small, and therefore his star facilities (HDE 226868) is some kind of giant B0 31000 affinity surface temperature Kelvin. Spectral observatories showed that spectral lines (HDE 226868) fluctuate every 5 to 6 days, starting from the relationship of the mass and luminosity, this giant block was calculated, which is 30 times larger than the mass of the Sun. [15] There are now about 20 x binaries (as of 2009) with known black holes (from measurements of the mass of the black hole). The first source is called x-including b (A0620-00).
The year was 1975, and this body block is selected in mid-1980 to be greater than the mass of the Sun by 3.5 times. And clearly, excludes neutron star, even taking into consideration all the uncertainties known theory, since it has mass equal to approximately 1.5 double the mass of the Sun. The best case for a black hole probably (V404 Cygni), this compact star whose mass is not less than the mass of 10 Suns, insert 20 x binaries that are likely to contain black holes, black holes behaves agrees behavior, however, measure the blocks would not have been possible. [15] 6.1Cygnus X-1
On the left, an optical image from the Digitized Sky Survey shows Cygnus X-1, outlined in a red box. Cygnus X-1 is located near large active regions of star formation in the Milky Way, as seen in this image that spans some 700 light years across. [16] [25]
An artist's illustration on the right depicts what astronomers think is happening within the Cygnus X-1 system. Cygnus X-1 is a so-called stellar-mass black hole, a class of black holes that comes from the collapse of a massive star. The black hole pulls material from a massive, blue companion star toward it. This material forms a disk (shown in red and orange) that rotates around the black hole before falling into it or being redirected away from the black hole in the form of powerful jets. [16] [25]
A trio of papers with data from radio, optical and X-ray telescopes, including NASA's Chandra X-ray Observatory, has revealed new details about the birth of this famous black hole that took place millions of years ago.
Using X-ray data from Chandra, the Rossi X-ray Timing Explorer, and the Advanced Satellite for Cosmology and Astrophysics, scientists were able to determine the spin of Cygnus X-1 with unprecedented accuracy, showing that the black hole is spinning at very close to its maximum rate. Its event horizon --the point of no return for material falling towards a black hole --is spinning around more than 800 times a second. [16] [25]
Using optical observations of the companion star and its motion around its unseen companion, the team also made the most precise determination ever for the mass of Cygnus X-1, of 14.8 times the mass of the Sun. It was likely to have been almost this massive at birth, because of lack of time for it to grow appreciably. [16] [25]
The researchers also announced that they have made the most accurate distance estimate yet of Cygnus X-1 using the National Radio Observatory's Very Long Baseline Array (VLBA). The new distance is about 6,070 light years from Earth. This accurate distance was a crucial ingredient for making the precise mass and spin determinations. [16] [25]
Credits: X-ray: NASA/CXC; Optical: Digitized Sky Survey.
How does the black hole look really like?
On April 17, 2017, the Event Horizon Telescope (EHT) may have captured the first ever images of the edge of a black hole. As eager astronomers await the arrival of the pictures (which sadly will take a few months, as the hard drives containing them are stuck in Antarctica until the harsh winter gives way to safer flying conditions), the rest of us are left to wonder: what, exactly, should we expect to see? What does a black hole look like, really?
Many of us have seen the standard artist's representation of a black hole: a giant floating disk with roiling, glowing outer rings and an abruptly dark centre from which we've assured nothing, not even light, can escape. Such images are compelling, but they fail to portray the complex physical forces manifested by the black hole itself. When viewed through a real-life telescope, it turns out these cosmological beasts take a curious shape. [26] The first to accurately visualize a black hole was 
Black Hole Entropy
The Bekenstein-Hawking entropy or black hole entropy is the amount of entropy that must be assigned to a black hole in order for it to comply with the laws of thermodynamics as they are interpreted by observer's external to that black hole. This is particularly true for the first and second laws.
Black hole entropy is a concept with geometric root but with many physical consequences. It ties together notions from gravitation, thermodynamics and quantum theory, and is thus regarded as a window into the as yet mostly hidden world of quantum gravity.
[17]
Why black hole entropy?
A black hole may be described as a blemish in spacetime, or a locale of very high curvature. Is it meaningful or desirable to associate entropy with it?Is this possible at all? There are several ways to justify the concept of black hole entropy (Bekenstein 1972 (Bekenstein , 1973 . [18]  A black hole is usually formed from the collapse of a quantity of matter or radiation, both of which carry entropy. However, the hole's interior and contents are veiled to an exterior observer. Thus, a thermodynamic description of the collapse from that observer's viewpoint cannot be based on the entropy of that matter or radiation because these are unobservable. Associating entropy with the black hole provides a handle on the thermodynamics.  A stationary black hole is parametrized by just a few numbers (Ruffini and Wheeler 1971): its mass, electric charge and angular momentum (and magnetic monopole charge, except its actual existence in nature has not been demonstrated yet). For any specific choice of these parameters one can imagine many scenarios for the black hole's formation. Thus, there are many possible internal states corresponding to that black hole. In thermodynamics, one meets a similar situation: many internal microstates of a system are all compatible with the one observed (macro)state. Thermodynamic entropy quantifies the said multiplicity. Thus, by analogy one needs to associate entropy with a black hole.  By blocking all signal travel through it, the event horizon prevents an external observer from receiving information about the black hole. Thus, a black hole can be said to hide information. In ordinary physics entropy is a measure of missing information. Hence it makes sense to attribute entropy to a black hole.
[18]
Formula for black hole entropy
How to express the black hole entropy in a concrete formula? It is clear at the outset that black hole entropy should only depend on the observable properties of the black hole: mass, electric charge and angular momentum. It turns out that these three parameters enter only in the same combination as that which represents the surface area of the black hole. [19] One way to understand why is to recall the "area theorem" (Hawking 1971 For the spherically symmetric and stationary, or Schwarzschild, black hole (see Schwarzschild metric up), the only parameter is the black hole's mass M, the horizon's radius is , and its area is naturally given by , or (7, 2, 2) Note that a one-solar mass Schwarzschild black hole has a horizon area of the same order as the municipal area of Atlanta or Chicago. Its entropy is about 4×
, which is about twenty orders of magnitude larger than the thermodynamic entropy of the sun. This observation underscores the fact that one should not think of black hole entropy as the entropy that fell into the black hole when it was formed. [19] For the most general type of stationary black hole, the KerrNewman black hole (rotating black hole), the hole's parameters are mass M, electric charge Q and angular momentum J, and the horizon is no longer spherical. Nevertheless, in the popular Boyer-Lindquist coordinates {t,r,θ,φ}(see Misner, Thorne and Wheeler 1973 or KerrNewman metric) it lies at the fixed radial coordinate (7, 2, 3) Consequently, the horizon area is given by (7, 2, 4) 
8.3The first law of black hole thermodynamics
When near to equilibrium a thermodynamic system at temperature T changes its state, the consequent increments of its energy E and entropy S are related by the first law of thermodynamics: (7, 3, 1) Here dW is the work done on the system by exterior agents. When the system is one rotating with angular frequency Ω and charged up to electric potential Φ, the changes in its angular momentum J and charge Q contribute the work (7, 3, 2) A stationary black hole admits a similar relation (Bekenstein 1973) . The differential dA from equation (4), when multiplied by a suitable factor, takes the form (7,3,3) (7,3,4) (7,3,5) (7, 3, 6) Just now this is just a relation between increments in mechanical and geometrical properties. It turns out that is precisely the angular rotation frequency of the black hole in the sense that any test body dropped into it, as it approaches the horizon no matter where, ends up circumnavigating it at just this frequency. And turns out to be black hole's electric potential in the sense that it equals the line integral of the hole's electric field from infinity to any location on the horizon. (19) Because M is the hole's energy, equation (7, 3, 3) obviously looks like the first law for an ordinary thermodynamic system. It will be the first law if black hole entropy is required to be a function of A and of nothing else, so that (Gour and Mayo 2001). With the choice in equation (7,2,1) the black hole temperature must be
The truth of the black hole temperature was brought back to the house when Hawking (1974 Hawking ( , 1975 showed that the noneternal black hole should be emitted automatically from the heat radiation (Hawking radiation) to the exact degree (the original calculation is J = 0, Q = 0, But it is now clear that equation (7, 3, 4) is valid for all J and Q). This finding provided calibration of the numerical factor in equation (7, 2, 1) .
[19]
8.4The generalized second law of thermodynamics
In ordinary thermodynamics, the second law requires that the entropy of a closed system shall never decrease, and shall typically increase as a consequence of generic transformations. While this law may hold good for a system including a black hole, it is not informative in its original form. For example, if an ordinary system falls into a black hole, the ordinary entropy becomes invisible to an exterior observer, so from her viewpoint, saying that ordinary entropy increases does not provide any insight: the ordinary second law is transcended. [19] Including the black hole entropy in the entropy ledger gives a more useful law, the generalized second law of thermodynamics (GSL) (Bekenstein 1972 (Bekenstein , 1973 (Bekenstein , 1974 : the sum of ordinary entropy So outside black holes and the total black hole entropy never decreases and typically increases as a consequence of generic transformations of the black hole.
In equations
The GSL extends the reach of the area theorem in both classical and quantum physics as follows:
When matter entropy flows into a black hole, the GSL demands that the increase in black hole entropy shall more than compensate for the disappearance of ordinary entropy from sight. This has been verified by examples (Bekenstein 1973) . [19] During the process of Hawking radiation, the black hole's area decreases (basically because of the decrement of black hole mass), in violation of the area theorem. This is known to reflect a failure of the energy condition (assumed by the theorem) as a result of the very quantum fluctuations which engender the radiation. The GSL predicts that the emergent Hawking radiation entropy shall more than compensate for the drop in black hole entropy. This has been verified amply (Bekenstein 1975 , Hawking 1976 , and stands as testament to the predictive power of the GSL which was formulated two years before the Hawking radiation was put in evidence. 
8.5Status of the third law of black hole thermodynamics
In ordinary thermodynamics, the third law may be stated in two ways:  Nernst-Simon statement: The entropy of a system at absolute zero temperature either vanishes or becomes independent of the intensive thermodynamic parameters, e.g. pressure, magnetic field, electric potential, etc.  Unattainability statement: To bring a system to absolute zero temperature involves an infinite number of processes or steps. From formula (7, 3, 4) it is clear that the black hole temperature vanishes when Kerr-Newman black holes satisfying this condition are called extreme. From equations (7,2,1) and (7,2,3) -(7,2,4) it is clear that for the black hole entropy is not only no vanishing, but depends on (J/Mc). Now this last quantity is an analog of a thermodynamic intensive parameter.
For example, it is directly related to the hole's angular velocity in equation (7, 3, 5) and angular velocity of a thermodynamic system is an intensive parameter. Thus, the Nernst-Simon statement of the third law fails for black holes. There is some evidence that the unattainability statement of the third law is satisfied by black holes. For example, in an astrophysical setting the process of spinning up a Q=0 black hole gets "hung up" at (J/Mc) ≈0.998GM/ , before the externality condition can be satisfied (Thorne 1973).
Hawking radiation
Let us imagine such a creation of particles in the vicinity of the horizon of a black hole.
If one of these antiparticles falls beyond the horizon, the remaining particle can escape to a large distance from the hole, carrying a positive energy. As it cannot annihilate with its antiparticle, it becomes a real particle, and for a distant observer, it will seem to have been emitted by the black hole.
In order to compensate for this energy, carried away by the particle, the black hole has to lose the same amount of energy. [20] Note: the opposite phenomenon is impossible.
If the particle which falls back into the black hole carries a positive energy, then the other particle will also have to fall, because a particle cannot exist in our universe with a negative energy. [20] Pairs of virtual particles/antiparticles are continuously created in the vicinity of the horizon of the black hole. Among these pairs, some of them won't be able to annihilate, because one of the particles has fallen back into the black hole.
The outgoing particle carries energy with it, giving the illusion that the black hole radiates. [20] So, an evaporating radiation does appear, coming from the black hole. The calculation shows that this radiation exhibits a typical black body spectrum.
The heavier the black hole is, the lower is its temperature. A stellar black hole of 6 solar masses has a temperature of K. Indeed, the smaller the black hole is, the shorter is the distance for the virtual particle to travel before it becomes a real particle. The emission rate and the temperature are hence higher for a small -i.e. light -black hole.
Since the black hole radiates, it evaporates. Hence its lifetime is finite. For our 6-solar mass black hole, its lifetime is about years. [20] The temperature of a black hole whose mass is M is given by where h is the reduced Planck constant And its lifetime is years. [20] Obviously, with such a weak value, it is completely impossible to try to measure the radiation as it escapes the black hole. We can't have a direct experimental confirmation. [20] At the end of its life, the mass of the black hole becomes smaller and smaller, and hence its temperature tends towards infinity. The black hole disappears in a fantastic explosion.
[20]
The current physics is unable to explain the last phases of the evaporation of the black hole.
The Penrose diagram of the black hole is shown on the left: the singularity has a beginning and an end. After its end, the universe again becomes the same as it was before. [20] There is another explanation for this radiation, more rigorous, and it was found by Hawking himself in 1975; it is based on an analogy with the Unruh radiation. [20] William Unruh showed in 1976 that a uniformly accelerating observer in a vacuum will find himself surrounded by a thermal bath, the "Unruh radiation", whose temperature T is proportional to acceleration γ (this effect is quite weak: T~1 K for γ = ). [20] This effect implies a close relationship between acceleration, gravitation, thermodynamics and quantum mechanics. We won't go into details of the necessary calculations; they rest on a semi-classical approach, with a quantization of an existing field. [20] With the Hawking radiation, there is a decreasing of the area of the black hole, due to the decreasing of its mass with the evaporation. We've seen that this area is comparable to the entropy, but as the loss of entropy of the black hole is exactly compensated with the increase of entropy of the thermal radiation, there is no violation of the second principle of thermodynamics.
Eerie Theories on What Happens Inside a Black Hole
Black holes are mysterious bodies that defy the laws of physics as we know it. We can barely grasp the concept of one. 
Cloning
The black hole information paradox is an enigma that has eluded physicists for centuries now. It has been the trigger for endless debates on what actually happens once you enter a black hole. To fully understand the paradox, we're going to need the help of your friend, Asia. Asia decided to back out at the last second and is currently watching you from afar as you enter a black hole alone. As you proceed closer, she sees you slowly get stretched until you eventually evaporate into a crisp. Asia now thinks you're dead and is glad that she didn't listen to you.
But, wait . . . that's not how the story ends. You're actually still alive and well, and you're venturing endlessly through the black hole. What actually happens to you next doesn't concern us at this point. What is really intriguing, though, is the fact that you're still alive, even though Asia just saw you die.
This is the black hole information paradox. It isn't an illusion, and neither you nor Asia have lost your minds. It just simply is. The laws of physics dictate that you're both dead outside the black hole and alive within it. Some physicists have theorized that there isn't a paradox at all, as both realities cannot be observed at the same time. Others have nominated cloning (that two realities of you exist) as the solution to this paradox, even though it defies quantum mechanics laws pertaining to conservation of information.
In the end, there is no certain answer to this paradox (yet). 
Spaghettification
It's theorized that once you enter the event horizon of a black hole, you would start to experience tidal forces from the massive gravity.
As you're falling through the blackhole, the force applied to you, compared to the cohesiveness of your body, would cause you to be ripped into pieces.
Moreover, if you decided to boldly jump in head first into a black hole, your head would be pulled so far apart from your feet, that you would start to look like spaghetti. The idea is that the difference in acceleration due to gravity between your head and feet is so tremendous at that point that you would be stretched and shaped that resembles spaghetti. 
Distortion of Light, Space, and Time
The first thing anyone would notice upon entering the event horizon of a black hole is how different light, space, and time are. Once you get inside, the laws of physics as we know it cease to exist, and new laws are put into place.
The infinite amount of gravity that is produced from the singularity at the center of the black hole is capable of warping space, altering time, and disfiguring light. Because of this, your perception of what is going on would be tremendously compared to how you viewed things before you transitioned through the event horizon. Of course, this will only last until you're engulfed in the lonesome darkness and are no longer able to perceive anything. [21] [22] [23]
Time Travel
The greatest physicists to ever grace this humble planet of ours, like Einstein and Hawking, have theorized that time traveling into the future is possible by abusing the ethereal laws of a black hole. As previously mentioned, the laws of physics are null inside a black hole, and a new set of laws are put into place. One thing that is excruciatingly different in a black hole compared to our world is time. Gravity warps time, and a black hole is essentially a massive gravitational body.
With that in mind, the idea is that the time distortion allows for the possibility of time travel. By abusing the tremendous disparity of time between inside and outside the event horizon, you could actually come back to a futuristic world where you're still 25, but your best friend is now 60, due to gravitational time dilatation.
Of course, we have to take into consideration that, at the moment, we have no way of traveling to a black hole, let alone a way of entering one and coming out unscathed. [21] [22] [23]
You Live Normally
If we had the option of picking a black hole to enter, we should probably pick out a supermassive or a Kerr black hole.
If we managed to travel to the black hole at the center our galaxy, which is 25,000 light years away and 4.3 million times more massive than our Sun, we could possibly live out our lives normally inside of it. The concept behind this is that the tidal force applied to anyone entering is insignificant, as the event horizon is much further away the black hole's center. Thus, you would continue living like usual inside the event horizon until you die of hunger or dehydration or finally hit the singularity. Take your bets on what would happen first, because no one knows. [22] [23]
Moreover, it is also theoretically possible to live your life in a black hole if it happens to be a Kerr black hole, which is a unique type of black hole that was theorized in 1963 by Roy Kerr. He believed that if dying stars were to collapse inside -a rotating ring of neutron stars,‖ then it would be possible to enter a black hole unharmed, as the centrifugal force produced would prevent the formation of a singularity. The lack of a singularity in a black hole would mean that you wouldn't have to fear infinite gravitational forces, and thus, you could live out your life normally. [22] [23] Einstein imagined that by entering a certain freely falling motion, you would be able to cancel out the force of gravity. This would mean that a person would stop feeling his own weight while freely falling, and anything else that was dropped at the same time wouldn't seem as if it was dropping at all, but rather hovering.
Live Einstein's Happiest Thought
Einstein coined this idea, from which he based his worldrenowned theory of general relativity, as his happiest thought ever. And it could be your happiest thought too, if you jumped into a black hole. Even though you are freely falling into God knows what, you wouldn't be able to notice that you're falling until you hit the black hole's singularity. However, if someone were able to view you, they would obviously see you falling. This is due to the fact that whatever surrounds you is dropping relative to you, while it isn't for whoever is observing from the outside. [22] [23]
White Hole
It's well-known that a black hole absorbs everything that enters its event horizon, to the extent that even light cannot escape it. Less well-known is where those doomed particles end up. One theory is that whatever ends up inside of a black hole comes out at its other end, which is a white hole.
Of course, no one has ever seen a white hole before, so no one actually knows if it's actually white or not. But the reason behind why it is named so is because a white hole represents the complete opposite of what a black hole is. Instead of absorbing everything that enters it, it spits out everything that is inside of it. And just like how you cannot escape a black hole, the opposite is true in a white hole, as you wouldn't be able to enter one.
[25]
The white hole, in short, spits out whatever the black hole has swallowed into an alternate universe. This theory has made physicists consider white holes as the basis of the creation of our universe as we know it. If you manage to survive falling into ablack hole and somehow travel out of its white hole, you are most likely never going to be able to access this universe ever again. [21] [22] [23] 9.9 Watch the History of the Universe Play Itself Out
As we've mentioned previously, it's possible to encounter a black hole with no singularity. Such a black hole would have a wormhole in its place instead. If we manage to actually travel through the wormhole, we would witness the history of the universe play itself out in front of our eyes in the process of transiting to whatever is at the end of the wormhole. It would be as if someone played a video tape of the universe's history on infinite fast-forward.
However, this story has a bad ending, as the faster the speed of the picture gets, the closer you are to dying. The light will become more and more blue shifted and energetic until it instantly fries you alive with radiation. [21] [22] [23]
Travel to A Parallel Universe
If you somehow manage to get yourself stuck in a black hole, whether by choice or not, just look around you; there might be a way out. Even though it would be impossible to return to the universe you once loved and cherished, you would still be safe (or at least safer) in a new, parallel universe.
Physicists have theorized that once you reach a black hole's singularity, it could act as a bridge to an alternate reality, or a so-called -parallel universe.‖ What this new universe possess is really up to the imagination. Some theories even say that an infinite amount of alternate different yours lie in an equally infinite amount of alternate universes. 
You Become Part of the Universe
Hawking theorized that certain particles that enter a black hole are filtered out into positive and negative particles. These particles are slowly absorbed by the black hole. As the negative particles fall in they decrease its mass. Positive particles have just enough energy to remain outside of the black hole as radiation.
As the black hole, slowly but surely starts to lose mass and gets hotter and hotter, it explodes its contents, referred to as Hawking radiation, back to the universe. This, in concept, means that you might become a part of the universe, like a phoenix rising from atomic ashes. [21] [22] [23] 9.12 You'll Just. . . Die  Sometimes, we like to ignore obvious and grim reality while being blinded by the opportunity to yearn for something greater.
As sadistic as it sounds, the most likely outcome of falling into a black hole is that before you could even acknowledge your presence within it, you'd be torn to smithereens. You wouldn't even understand that you were witnessing what physicists claim as the key to understanding the universe's eerie mysteries. [22] [23]
Black holes, Holographic principle and access to the theory of everything
Professor Kostas Skenderis of Southampton University, the lead author of the study, said in a statement: -Imagine that everything you see, see and hear in three dimensions (and your perception of time) actually stems from a twodimensional flat place, and this idea is similar to that in the normal hologram where a three-dimensional image symbolizes a two-dimensional surface, Hologram on credit card. However, this time, will symbolize the entire universe‖. [7] [24]
The researchers tested a series of three-dimensional models that are not compatible with the models observed at the early beginnings of the universe provided by the European Space Agency's Planck Observatory. The team was able to exclude some models, but they were waiting for the rest of the forms to get feedback. [7] [24]
This was an interesting result, because it gives better guidance to scientists to investigate the possibility of accepting a hologram (or three-dimensional) universe. [7] [24]
Although the performance of the models tested (their success rate) was slightly worse than the standard model, it is assumed that the universe consists of dark energy, dark matter and a small portion of visible matter. [7] [24]
Kostas Skenderis says: "Einstein's theory of general relativity explains everything almost universally and very well, but begins to collapse when studying its origins and mechanisms at quantum level."
He continued: "For decades scientists have worked to combine Einstein's theory of relativity with quantum theory. Some believe that the concept of the hologram universe has the ability to reconcile the two. Our research will take us another step towards this. " [7] [24]
The hologram principle was developed in the study of black holes and was used extensively in string theory. [7] [24]
It may and may not lead to the theory of everything «Stephen Hawking's world theory», but it is interesting to see that its versions can interpret the universe that we see now. [7] [24]
This solution carries a very insane idea; the hologram principle states that each three-dimensional object can be described as a two-dimensional hologram, just like the film projector. This means, my dear reader Hologram, that everything in the universe is only a three-dimensional hologram projection of something more dimensions!! [7] Is it reasonable that we are in the end just a movie projection!! Is this real? We do not know yet… 
